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(57) A magnetic data eraser adapted to completely
degauss a recording medium in a magnetic recording
device to erase magnetic data with certainty and a meth-
od for erasing magnetic data, and further, a magnetic
data eraser also adapted to erase recorded magnetic
data on a magnetic recording medium or a hard disk drive
incorporated in a computer and a method for erasing
magnetic data.

The magnetic data eraser (1, 3, 5) includes a power
supply circuit (2) for generating an attenuating alternating
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MAGNETIC DATA ERASE DEVICE AND MAGNETIC DATA ERASE METHOD

voltage whose peak value reduces as time passes, a
receptacle (20a, 28a) for accommodating a magnetic re-
cording medium (22a, 32a, 33), and an electric coil (15)
for degaussing the magnetic recording medium (22a,
32a, 33), and is adapted to apply the attenuating alter-
nating voltage generated in the power supply circuit (2)
to the coil (15) to generate within the receptacle (20a,
28a) an attenuating alternating magnetic field whose
peak value of magnetic flux density reduces as time pass-
es.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a magnetic da-
ta eraser used for erasing data recorded on a recording
medium in a magnetic recording device such as a hard
disk drive or a magnetic tape cartridge, and to a method
for erasing magnetic data.

BACKGROUND ART

[0002] Even when a hard disk drive incorporated in a
computer undergoes formatting (physical formatting and
logical formatting) of its magnetic disks by OS (Operation
System), only information such as location information
(FAT: File Allocation Table) of recorded data are erased
and magnetic data recorded on the magnetic disks them-
selves are not erased. Therefore, when a computer is to
be reused or abandoned, for example, in view of protect-
ing the magnetic data from being read out, such security
measures as making itimpossible to reconstruct the data
by means of software such as a data erasing software
or mechanically destroying the hard disk drive itself are
taken.

[0003] However, a data erasing software that makes
reconstruction of the data impossible clobbers predeter-
mined data such as random data or "00" over the mag-
netic disks to avoid reconstruction, resulting in requiring
a lot of time to clobber the data. Mechanical destruction
of the hard disk drive also takes effort to destroy it and
further, makes it possible to reuse the hard disk drive.
Still further, some data can be read out from a piece of
the destroyed magnetic disks.

[0004] Thus, a data eraser for erasing magnetic data
in a short period of time without clobbering data or de-
stroying a hard disk drive has been developed. The pat-
ent document 1, for example, discloses a recorded data
eraser that makes it impossible to reconstruct recorded
magnetic data by applying a magnetic field from outside
of the hard disk drive to disrupt magnetic data recorded
on magnetic disks. According to the recorded data eraser
disclosed in the patent document 1, it is only necessary
to insert a hard disk drive and to carry out an operation
for erasing data, thereby erasing recorded magnetic data
in a short period of time. Thus, the hard disk drive, whose
data are erased, can be abandoned or reused as install-
ing again in a computer as it is.

[0005] Patent Document 1: Japanese Utility Model
Registration No. 3088608

[0006] However, application of a strong magnetic field
to a computer body for a long period of time induces a
high voltage within the computer by the applied magnetic
field, resulting in damaging devices such as memories,
CPUs, liquid crystal displays by the induced high voltage.
Therefore, the magnetic data eraser disclosed in the pat-
ent document 1 directly applies a magnetic field to a sole
hard disk drive removed from a computer to erase its
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magnetic data so as to avoid the possible harm caused
by applying a strong magnetic field to the computer body.
[0007] However, computers such asalaptop computer
in which a number of members are installed in a thin
casing with no space needs a lot of effort or time to re-
move a built-in hard disk drive. Similarly, a desktop com-
puter also needs a lot of effort or time to remove a hard
disk drive incorporated in the heavy and bulk computer
body. Therefore, an improvement has been desired to
erase magnetic data on a hard disk drive incorporated in
a computer more readily.

[0008] Further, erasing magnetic data recorded on a
device such as a magnetic tape for use in a general-
purpose computer other than a hard disk drive also has
a similar problem. Specifically, in order to erase magnetic
data recorded on a magnetic tape, as well as a hard disk
drive, it is general to clobber predetermined data such
as random data or "00" over the magnetic tape so as to
avoid reconstruction of the data. However, since it takes
a lot of time to clobber data, an improvement has been
desired to erase magnetic data more readily.

[0009] It is therefore a first and principal object of the
present invention made in view of such problems and
drawbacks to provide an improved magnetic data eraser
for a magnetic recording device capable of erasing mag-
netic data with certainty by a complete degaussing of a
recording medium in a magnetic recording device. Fur-
ther, it is a second object of the present invention to pro-
vide an improved magnetic data eraser also capable of
erasing recorded magnetic data in a magnetic recording
medium or a hard disk drive incorporated in a computer,
with the medium or the drive kept therein.

SUMMARY OF THE INVENTION

[0010] It is therefore a solution of the problem de-
scribed above to provide a magnetic data eraser includ-
ing a power supply circuit adapted to generate an atten-
uating alternating voltage whose peak value reduces as
time passes, a receptacle adapted to accommodate a
magnetic recording medium, and an electric coil for de-
gaussing the magnetic recording medium, being adapted
to apply the attenuating alternating voltage generated in
the power supply circuit to the coil to generate within the
receptacle an attenuating alternating magnetic field
whose peak value of magnetic flux density reduces as
time passes.

[0011] Herein, the magnetic recording medium in the
present invention is typified by a hard disk drive. A hard
disk drive designates a device incorporating a solid mag-
netic disk for recording magnetic data. A concept of the
magnetic recording medium includes small or large mag-
netic tapes for use in a general-purpose computer or vid-
eo tapes used at home.

[0012] The attenuating alternating voltage in the
presentinvention designates a voltage whose peak value
reduces with reversing its polarity, and the attenuating
alternating magnetic field in the present invention desig-
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nates a magnetic field whose magnetic flux density re-
duces with alternating magnetic pole at a specified loca-
tion.

[0013] Generally, application of a magnetic field rap-
idly around a magnetic body magnetizes the magnetic
body up to a predetermined strength. The magnetized
body is degaussed by being disposed in a magnetic field
whose strengthis gradually decreased to zero or by being
drawn away gradually from a magnetic field. This de-
gaussing characteristic is applied for a device such as a
head eraser for usein atape recorder or avideorecorder.
[0014] The presentinvention is adapted to use the de-
gaussing characteristic to degauss.

[0015] The receptacle may be any size, but preferably
accommodates a computer body incorporating the mag-
netic recording medium and erases magnetic data on the
magnetic recording medium incorporated in the compu-
ter body accommodated in the receptacle.

[0016] According to the above-mentioned structure,
the attenuating alternating magnetic field is applied from
the outside of the computer body with a hard disk drive
kept within the computer body, thereby degaussing a sol-
id magnetic disk incorporated in the hard disk drive. Ob-
viously, the present invention may degauss the hard disk
drive after taking out it from the computer body.

[0017] Herein, generally, amain body casing of a desk-
top computer is often constituted by a metal box having
electromagnetic shielding performance so as to intercept
unwanted radiation generated in the internal circuit of the
computer. A laptop computer having portability also has
a main casing constituted by a box made of resin with a
shielding coating applied to its inner surface or with a thin
metal plate adhered to its inner surface so as to have
lightweight properties and electromagnetic shielding per-
formance. Further, a hard disk drive incorporated in a
computer body employs a sealed structure using alumi-
num die cast so as to improve rigidity and to block intru-
sion of dust.

[0018] Therefore, even when a magnetic field is ap-
plied to a computer body so as to surround the outside
thereof, the main body casing of the computer or the cas-
ing of the hard disk drive intercepts the magnetic field,
resulting in extremely reducing the magnetic flux density
applied to a solid magnetic disk incorporated in the hard
disk drive.

[0019] On the other hand, application of a strong mag-
netic field to the computer body increases the density
applied to the solid magnetic disk, with the consequence
that magnetic data recorded on the solid magnetic disk
can be disturbed. However, according with increasing
the applied magnetic flux density, it may destroy devices
incorporated in the computer such as a memory or an
LCD.

[0020] More specifically, it is necessary to apply a
strong magnetic field to a computer body for a long period
of time so as to disturb magnetic data in a solid magnetic
disk incorporated in a hard disk drive. However, doing
so may induce a high voltage in a wiring inside the com-
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puter, a wiring pattern on a printed board, or a wiring
pattern on an integrated circuit. Thus, the induced high
voltage is applied to semiconductor devices disposed in
a memory or a CPU, resulting in possibility of destroying
the devices themselves or of electric breakdown. Simi-
larly, the induced high voltage is applied to an LCD of
the computer or an integrated circuit disposed in a driving
circuit of the LCD, resulting in possibility of destroying
them. Consequently, it is impossible to apply a high mag-
netic field to a computer body for a long period of time.
[0021] However, the present aspect does not apply a
magnetic field having a high magnetic flux density for a
long period of time, but applies an attenuating alternating
magnetic field whose peak value of density reduces as
time passes to a computer body. Thereby, a magnetic
field having high magnetic flux density is applied to a
magnetic disk incorporated in a hard disk drive for only
a short period of time at the start of application of the
magnetic field, but the density reduces as time passes
to reach zero. Consequently, it is possible to degauss a
magnetic disk itself to erase magnetic data with limiting
application of a magnetic field having a high magnetic
flux density to inside a computer for a long period of time.
More specifically, according to the present aspect, not
by applying a strong magnetic field to a magnetic disk
for a long period of time to disturb magnetic orientation
(to orientate in a particular direction), but by applying an
attenuating alternating magnetic field, a magnetic disk
itself is degaussed, and whereby magnetic data is
erased.

[0022] Further, the present aspect applies an attenu-
ating alternating magnetic field, so that its magnetic flux
density keeps its strength for extremely short period of
time. Thereby, it is possible to protect devices in a com-
puter such as an internal circuit or an LCD from being
destroyed because of application of a magnetic field.
[0023] Itis preferable that the coil is wound around the
outer periphery of the receptacle.

[0024] Further, it is preferable that the power supply
circuit includes a capacitor and a charging circuit for
charging the capacitor and is adapted to discharge an
electrical charge charged in the capacitor via the coil.
[0025] Accordingtothe presentaspect, as an electrical
charge charged in the capacitor is discharged via the caoill,
an attenuating oscillating electric current flows in the coil
by means of a series resonant circuit constituted by the
capacitor and the coil. That generates an attenuating al-
ternating magneticfield in the coil. Consequently, accord-
ing to the above-mentioned principle, inserting of a com-
puter body or a magnetic recording medium within the
receptacle degausses a solid magnetic disk of a hard
disk drive or the magnetic recording medium to erase
recorded magnetic data.

[0026] According to the present aspect, the resonant
circuit constituted by the capacitor and the coil readily
generates an attenuating alternating voltage (electric
current), thereby dispensing with a particular structure
for generating an attenuating alternating voltage at the
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power supply circuit, so as to simplify its circuit structure.
[0027] Itis also preferable that the power supply circuit
includes a plurality of capacitors connected in series and
a plurality of charging circuits for charging the respective
capacitors and is adapted to discharge an electrical
charge charged in each of the capacitors via the coil.
[0028] According to the present aspect, a voltage ap-
plied to the coil is the sum of the voltages charged in
each of the capacitors. Thus, even when the voltage
charged in each of the capacitors is low, connection of a
plurality of capacitors in series applies a high voltage to
the coil. Thereby, a charging voltage of each of the charg-
ing circuit can be set low, so as to use a general-purpose
capacitors having a low withstand voltage. That simplifies
the circuitry with reducing the cost of components.
[0029] Itis also possible to employ such a structure as
having a plurality of coils wound around discrete parts of
the outer periphery of the receptacle and being adapted
to sequentially generate an attenuating alternating mag-
neticfield within the receptacle corresponding to the parts
around which the coils are wound by sequentially apply-
ing a voltage applied from the power supply circuit to
each of the coils.

[0030] The present aspect does not simultaneously
generate a magnetic field having a predetermined mag-
netic flux density uniformly in the whole inside of the re-
ceptacle, but sequentially generates an attenuating al-
ternating magnetic field having a predetermined magnet-
ic flux density with respect to each part around which
each coil is wound by sequentially applying a voltage
applied from the power supply circuit to each of the coils.
Thereby, the voltage and electric current applied to one
coil is reduced, compared to simultaneous generation of
a magnetic field having a predetermined magnetic flux
density within the receptacle. Consequently, even when
the receptacle is large in volume, an output voltage (or
output electric current) required for the power supply cir-
cuitis reduced, thereby ensuring simplification of design-
ing and the use of general components for reduction of
cost.

[0031] Further, if and when the magnetic data eraser
of the present invention is used for degaussing magnetic
tapes or video tapes used at home, it is preferable that
the electric coil is a single coil wound around the outer
periphery of the receptacle and is adapted to generate a
magnetic field having a maximum field strength within a
range of 199000 A/m (2500 oersted) to 279000 A/m
(3500 oersted).

[0032] The inventor repeated several experiments so
as to determine strength of a magnetic field enough to
erase magnetic data recorded in a magnetic recording
medium. As aresult, in the case of erasing magnetic data
recorded in a medium such as a magnetic tape for use
in a multi-purpose computer or a video tape used at
home, it has revealed that a maximum field strength of
a magnetic field generated by the coil is preferably within
a range of 199000 A/m (2500 oersted) to 279000 A/m
(3500 oersted).
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[0033] In the case of a maximum field strength of a
magnetic field below 199000 A/m (2500 oersted), a mag-
netic flux density applied to a magnetic recording medium
is too low to sufficiently exert an erasability of magnetic
data. In the case of the maximum field strength over
279000 A/m (3500 oersted), a needless excessive mag-
netic field is generated, resulting in diseconomy because
of increase of the power supply circuit in volume. The
magnetic field generated by the coil preferably has a max-
imum field strength within 199000 to 279000 A/m (2500
to 3500 oersted), and most preferably about 239000 A/m
(3000 oersted).

[0034] Further, if and when a computer body itself is
put under the eraser of the present invention to degauss
an incorporated recording medium, it is preferable that
at least one coil is wound around the outer periphery of
the receptacle, and the receptacle is adapted to accom-
modate a computer body or a magnetic recording medi-
um of large size, one of the at least one coil is adapted
to generate a magnetic field having a maximum field
strength within a range of 358000 A/m (4500 oersted) to
438000 A/m (5500 oersted).

[0035] The inventor repeated several experiments so
as to determine strength of a magnetic field enough to
erase magnetic data recorded in a hard disk drive or a
large magnetic recording medium incorporated in a com-
puter body. As a result, in the case of erasing magnetic
data recorded in media such as a hard disk drive incor-
porated in a device such as a desktop computer or a
laptop computer, or a large magnetic tape for use in a
multi-purpose computer, it has revealed that a maximum
field strength of a magnetic field generated by the coil is
preferably within a range of 358000 to 438000 A/m (4500
to 5500 oersted).

[0036] In the case of a maximum field strength of a
magnetic field below 358000 A/m (4500 oersted), a mag-
netic flux density applied to a magnetic disk of a hard
disk drive incorporated in a computer body is too low to
sufficiently erase magnetic data. Similarly, in the case of
the strength below 358000 A/m (4500 oersted), the mag-
netic flux density applied to a large magnetic tape too
low to sufficiently exert an erasability of magnetic data.
In the case of the maximum field strength over 438000
A/m (5500 oersted), a needless excessive magnetic field
is generated, consequently being liable to cause harm
such as damage because of increase of a magnetic flux
density applied to a device incorporated in a computer
suchasamemory,aCPU, oraLCD. Itis also diseconomy
because of increase ofthe power supply circuitin volume.
Consequently, the magnetic field generated by the coil
preferably has a maximum field strength within 358000
to 438000 A/m (4500 to 5500 oersted), and most prefer-
ably about 398000 A/m (5000 oersted).

[0037] The eraser of the present aspect preferably em-
ploys such a structure that the coil is covered by a material
such as a magnetic shield therearound so as to distribute
a magnetic field by the coil within the receptacle. How-
ever, doing so induces a magnetic filed in the magnetic
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shield by a magnetic field generated in the coil, thereby
generating a mechanical force originating from a repul-
sive or attractive force between the coil and the shield
usually in the same direction. Thus, the coil is liable to
be displaced relative to the receptacle.

[0038] Therefore, the power supply circuit preferably
has a polarity reversing switch for reversal of voltage po-
larity applied to the coil.

[0039] According to the present aspect, operation of
the polarity reversing switch reverses magnetic polarity
generated in the coil. That changes the mechanical force
acting between the coil and the shield in a reverse direc-
tion. Consequently, for example, operation of the polarity
reversing switch every time of data erasing alternates
the mechanical force acting on the coil, thereby minimiz-
ing displacement of the coil relative to the receptacle.
[0040] Another aspect in order to solve the similar
problems is to provide a magnetic data eraser including
a capacitor to which a predetermined DC voltage is ap-
plicable, an electric coil for generating a magnetic field
and connected to the capacitor in parallel, and a switching
device interposed between the capacitor and the coil,
being adapted to erase magnetic data by means of a
magnetic field generated by the coil by controlling the
switching device to discharge an electrical charge
charged in the capacitor, wherein the coil has an induct-
ance and an internal resistance and the capacitor has an
applied voltage, each being set at a predetermined value
so that the discharge of the capacitor into the coil gen-
erates a rebound phenomenon at least once, whereby a
direction of the magnetic field is reversed by a reversed
electrical current flowing in the coil with a change in po-
larity of transient voltage.

[0041] According to the present aspect, turning on the
switching device during application of a predetermined
DC voltage to the capacitor discharge an electrical
charge in the capacitor, the discharge generating a mag-
netic field in the coil to exert a magnetic force on a mag-
netic recording device placed in the magnetic field.
[0042] At this time, the inductance and the internal re-
sistance of the coil and the voltage applied to the capac-
itor each are set at a predetermined value so as to gen-
erate a rebound phenomenon at least once, whereby a
direction of the magnetic field is reversed by a reversed
electrical current flowing in the coil with a change in po-
larity of a transient voltage of the discharge of the capac-
itor into the coil. Therefore, a magnetic field in a reversed
direction is generated from the coil in response to the
rebound phenomenon after generation of a unidirectional
magnetic field by the first discharge, these magnetic
fields acting on a magnetic recording device. Conse-
quently, a recording medium of the magnetic recording
device is unmagnetized and is degaussed completely or
almost completely, so as toimprove an erasability of data.
[0043] Further, it is preferable that the coil has an in-
ductance of 100 H or more but not more than 200 H and
an internal resistance of 2.5 Q or more but not more than
5 Q, and that the capacitor has a capacity of 4700 wF

15

20

25

30

35

40

45

50

55

(microfarad) or more but not more than 9400 wF (micro-
farad). Setting of each element within this range gener-
ates the rebound phenomenon at least once.

[0044] The eraser can further include a box-shaped
casing made of a magnetic material and adapted to ac-
commodate the coil therewithin. With the box-shaped
casing, a magnetic flux density within the coil by a mag-
netic field generated in the coil is increased and uni-
formed. Herein, a magnetic material includes iron or nick-
el.

[0045] Still further, the coil preferably has a wire diam-
eter of 1.2 mm or more.

[0046] Still another aspect in order to solve the similar
problems is to provide a method for erasing recorded
magnetic data including step of applying an attenuating
alternating magnetic field to a computer body incorporat-
ing a magnetic recording medium so that the magnetic
field surrounds the computer body, with the peak value
of magnetic flux density of the magnetic field reducing
as time passes, so as to degauss the magnetic recording
medium.

[0047] The method of erasing of the present aspect
applies an attenuating alternating magnetic field so as to
erase magnetic data of a magnetic recording medium
incorporated in a computer, thereby ensuring that devic-
es such as a memory, a CPU, a LCD, and an integrated
circuit except the magnetic recording medium are not
damaged.

[0048] Yet another aspect is to provide a method for
erasing magnetic data including steps of providing a ca-
pacitor to which a predetermined DC voltage is applica-
ble, providing an electric coil for generating a magnetic
field, connecting the capacitor with the coil in parallel,
interposing a switching device between the capacitor and
the coil, and controlling the switching device so as to
discharge an electrical charge charged in the capacitor
into the coil for generating a magnetic field, wherein the
discharge of the capacitor into the coil generates a re-
bound phenomenon at least once, whereby a direction
of the magnetic field is reversed by a reversed electrical
current flowing in the coil with a change in polarity of
transient voltage.

[0049] The eraser of the present aspect generates a
rebound phenomenon to erase magnetic data of a mag-
netic recording medium, thereby achieving a high eras-
ability of data.

ADVANTAGEOUS EFFECT OF THE INVENTION

[0050] The magnetic data eraser of the present inven-
tion applies not an excessive magnetic field to a device
for a long period of time, but an attenuating alternating
magnetic field, thereby protecting its internal circuit from
being damaged. Thereby, it is ensured that a computer
or a magnetic recording medium is reused or abandoned
maintaining security management.

[0051] Further, the magnetic data eraser of the present
invention ensures to erase magnetic data recorded in a
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hard disk drive for short period of time without taking apart
a computer body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0052]

Fig. 1 is an equivalent circuit diagram of a magnetic
data eraser embodying the present invention;

Fig. 2 is a schematic diagram showing an electrical
current flowing in an electric coil for degaussing dur-
ing degaussing in the magnetic data eraser shown
in Fig. 1;

Fig. 3 is an equivalent circuit diagram of a specific
embodiment of a magnetic data eraser of the present
invention;

Fig. 4 is an exploded perspective view showing an
internal structure of the magnetic data eraser shown
in the equivalent circuit diagram of Fig. 3;

Fig. 5is a perspective view showing a state of erasing
operation with the use of the magnetic data eraser
shown in Fig. 4;

Fig. 6 is an exploded perspective view showing an
internal structure of the other magnetic data eraser
shown in the equivalent circuit diagram of Fig. 3;
Fig. 7 is a perspective view showing a state of erasing
operation with the use of the magnetic data eraser
shown in Fig. 6;

Fig. 8 is an equivalent circuit diagram of the third
embodiment of a magnetic data eraser of the present
invention;

Fig. 9 is an equivalent circuit diagram of the fourth
embodiment of a magnetic data eraser of the present
invention;

Fig. 10 is a schematic diagram showing fluctuation
of a transient voltage during discharging in the fifth
embodiment of a magnetic data eraser of the present
invention;

Fig. 11 is a schematic diagram showing fluctuation
of a transient voltage during discharging in the sixth
embodiment of a magnetic data eraser of the present
invention;

Fig. 12 is a schematic diagram showing fluctuation
of a transient voltage during discharging in the sev-
enth embodiment of a magnetic data eraser of the
present invention;

Fig. 13 is a schematic diagram showing fluctuation
of atransient voltage during discharging in the eighth
embodiment of a magnetic data eraser of the present
invention; and

Fig. 14 is a schematic diagram showing fluctuation
of a transient voltage during discharging in the ninth
embodiment of a magnetic data eraser of the present
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0053] Now, preferred embodiments of the present in-
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vention will be described below, making reference to the
accompanying drawings. Herein, in the description of the
embodiments, a principle of operation of a magnetic data
eraser of the invention will be described prior to specific
embodiments.

[0054] Fig. 1is a basic circuit diagram showing a prin-
ciple of operation of a magnetic data eraser of the inven-
tion, and Fig. 2 is a schematic diagram showing an elec-
trical current flowing in an electric coil for degaussing.
[0055] Referring to Fig. 1, a magnetic data eraser 1 in
the present embodiment mainly consists of a power sup-
ply circuit 2 and an electric coil for degaussing 15, and
applies a voltage (electrical charge) generated in the
power supply circuit 2 to the coil 15, thereby generating
an attenuating alternating magnetic field.

[0056] The power supply circuit 2 includes a power
transformer 11, a charging switch 12, a bridge diode BD,
and a capacitor 14. The power transformer 11, the bridge
diode BD, and the charging switch 12 constitute a charg-
ing circuit 2a for charging the capacitor 14.

[0057] A primary winding of the power transformer 11
is connected to an AC plug C via a power switch 10 and
afuseF. The power transformer 11 increases a commer-
cial AC voltage (AC100V) applied via the AC plug C so
as to output to a secondary wiring. The secondary wiring
of the power transformer 11 is connected to the capacitor
14 via the bridge diode BD and the charging switch 12.
Upon closing of the power switch 10 and the charging
switch 12, the bridge diode BD performs full-wave recti-
fication on a secondary voltage of the power transformer
11, and then the capacitor 14 is charged toward the peak
value of the full-wave rectified voltage. In the present
embodiment, a polar electrolytic capacitor is employed
as the capacitor.

[0058] Further, inthe presentembodiment, a degauss-
ing switch 13 for applying an electrical charge charged
in the capacitor 14 to the coil 15 is connected in series
with the coil 15.

[0059] The magnetic data eraser 1 having this struc-
ture generates an attenuating alternating magnetic field
by an operation described below. First, the degaussing
switch 13 is opened and the power switch 10 and the
charging switch 12 are closed to charge the capacitor
14. The capacitor 14 is charged until its charged voltage
reaches the peak value of the full-wave rectified voltage
by the bridge diode BD. Time required for charging is
determined based on the capacity of the capacitor 14
and the secondary wiring resistance of the power trans-
former 11.

[0060] After completion of charging of the capacitor
14, the charging switch 12 is opened. At this moment,
the capacitor 14 is fully charged, so that its terminal volt-
age is increased up to a voltage substantially equal to
the peak value of the full-wave rectified voltage by the
bridge diode BD.

[0061] Next, when the degaussing switch 13 is closed,
an electrical charge charged in the capacitor 14 is rapidly
discharged via the coil 15. Herein, as the capacitor 14
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and the coil 15 are connected in series to form a series
resonant circuit, closing of the degaussing switch 13
makes an electrical current "i" flowing in the coil 15 an
attenuating alternating current whose peak value reduc-
es as time passes, as shown in Fig. 2.

[0062] A cycle time of the attenuating alternating cur-
rent"i"flowing in the coil 15is generally determined based
on the capacity of the capacitor 14 and an inductance of
the coil 15. An attenuation rate of the attenuating alter-
nating current "i" is determined based on an internal re-
sistance of the capacitor 14 and a resistance component
of the coil 15. Specifically, when the degaussing switch
13 is closed, the attenuating alternating current "i"* having
the cycle time and the attenuation rate determined based
on the series resonant circuit composed of the capacitor
14 and the coil 15 is applied to the coil 15, and the applied
current is attenuated with reversal of polarity, leading to
zero.

[0063] Consequently, closing ofthe degaussing switch
13 generates around the coil 15 the attenuating alternat-
ing magnetic field whose magnetic flux density gradually
reduces with alternating of magnetic pole as time passes.
The magnetic data eraser 1 of the present invention is
adapted to generate an attenuating alternating magnetic
field based on this principle and to apply the generated
attenuating alternating magnetic field to a magnetic re-
cording medium or a computer body, so as to erase mag-
netic data recorded thereon. More specifically, the mag-
netic data eraser 1 of the present invention does not gen-
erate a strong magnetic field for a long period of time,
but generates an attenuating alternating magnetic field
whose magnetic flux density reduces as time passes.
[0064] The principle of operation of the magnetic data
eraser relating to the present invention is described
above, and now, preferred embodiments of the magnetic
data eraser of the present invention are described in de-
tail below, making reference to the accompanying draw-
ings.

[FIRST EMBODIMENT]

[0065] Fig. 3is an equivalent circuit diagram of a mag-
netic data eraser 3 of the first embodiment, Fig. 4 is an
exploded perspective view showing an internal structure
of the eraser 3, and Fig. 5 is a perspective view showing
a state of erasing operation with the use of the eraser 3.
Herein, as the eraser 3 shown in Fig. 3 basically has the
same circuit structure as that of the eraser 1 shown in
Fig. 1, duplicate descriptions are omitted for simplicity,
giving the same numeral to the same component. Fur-
ther, the equivalent circuit diagram of Fig. 3 shows a
structure provided with three coils 15a to 15c, but the
eraser 3 of the first embodiment illustrates a structure
provided with only one coil 15a.

[0066] The eraser 3 of the first embodiment, as shown
in Fig. 3, mainly consists of a power supply circuit 4 and
a coil 15a for degaussing. The power supply circuit 4
includes a power transformer 25, a charging switch 12,
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four bridge diodes BD, four capacitors 14 connected in
series, and a polarity reversing switch 16. The power
transformer 25, the four bridge diodes BD, and the charg-
ing switch 12 constitute four units of charging circuits 4a
for charging the respective capacitors 14.

[0067] A primary winding of the power transformer 25
is connected to an AC plug C via a power switch 10 and
a fuse F, and increases a commercial AC voltage
(AC100V) applied via the AC plug C so as to output to
secondary wirings. The secondary side of the power
transformer 25 has four secondary wirings, each output-
ting the same increased voltage. A quadrupolar single-
throw switch having four single-throw switches 12a to
12d working in conjunction with one another is employed
as the charging switch 12.

[0068] The secondary wirings of the power transformer
25 are respectively connected to the capacitors 14 via
the four bridge diodes BD and the charging switch 12
(12a to 12d). Upon closing of the charging switch 12,
each of the bridge diodes BD performs full-wave rectifi-
cation on a secondary voltage of the power transformer
25, and then each of the capacitors 14 is charged toward
the peak value of the full-wave rectified voltage.

[0069] A bipolar double-throw switch having two dou-
ble-throw switches 16a and 16b working in conjunction
with each other is employed as the polarity reversing
switch 16. A moving contact of the double-throw switch
16ais connected to a positive end of the whole capacitors
14 connected in series, and a moving contact of the dou-
ble-throw switch 16b is connected to a negative end of
the whole capacitors 14 connected in series. A normally-
closed contact of the switch 16a and a normally-opened
contact of the switch 16b are connected to one end of
the coil 15 via a reactor 17, and a normally-opened con-
tact of the switch 16a and a normally-closed contact of
the switch 16b are connected to the other end of the coll
15 via the degaussing switch 13a. Operation of the po-
larity reversing switch 16 is adapted to reverse a connec-
tion of the capacitors 14 connected in series and the coil
15. Herein, the reactor 17 connected in series with the
coil 15 has a function of aiming at a stabilization of electric
current applied to the coil 15.

[0070] According to the eraser 3 of the first embodi-
ment having this circuit structure, upon closing of the
charging switch 12, each of the capacitors 14 is charged
until its charged voltage reaches the peak value of the
full-wave rectified voltage by the bridge diode BD, so that
a voltage level fourth of the voltage charged in each of
the capacitors 14 is obtained from the both ends of the
capacitors 14 connected in series.

[0071] The eraser 3 of the first embodiment, as shown
in Fig. 4, has a frame 20 for winding a coil therearound
and incorporated in a main body casing 18.

[0072] The casing 18 has a tubular shape having a
rectangular cross section with its height shorter than its
width and is made of a synthetic resin material. Further,
the inner surface of the casing 18 is entirely covered with
a lamellar magnetic shield 19 made of a nonmagnetic
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material such as aluminum.

[0073] The casing 18 incorporates each member of
the power supply circuit 4 in the innermost of the casing,
from which the AC plug C is pulled out backward. Further,
the casing 18 has the power switch 10 arranged at its
right side and buttons of the charging switch 12, the de-
gaussing switch 13a, and the polarity reversing switch
16 at its top face.

[0074] Referring to Fig. 4, the charging switch 12 and
the degaussing switch 13a each are an alternate-type
push switch, both switches mechanically working in con-
junction with each other. Specifically, pushing in the but-
ton of the charging switch 12 to close the switch is adapt-
ed to make the degaussing switch 13a to be opened and
the button to be protruded by its ganged operation,
whereas pushing in the button of the degaussing switch
13a is adapted to make the charging switch 12 to be
opened and the button to be protruded by its ganged
operation.

[0075] Further, the polarity reversing switch 16 is also
an alternate-type push switch, and thus, is connected to
the normally-opened contact upon pushing in the button
and to the normally-closed contact upon another pushing
in the button to be protruded.

[0076] The coil winding frame 20 has a frame body 20c
having a tubular shape with a substantially rectangular
cross section with its height shorter than its width and ,
provided with a flange 20b at its front end, the interior
portion of the frame body 20c functioning as a receptacle
20a for accommodating a device such as a computer
therein described below. The frame 20 is made of a syn-
thetic resin material and the frame body 20c is of a size
enough to fit completely inside the casing 18.

[0077] The coil 15ais wound around the outer periph-
ery of the frame body 20c from the front part to the rear
part thereof, the both ends of the coil 15a being pulled
out backward to have a connector 21 attached thereto.
In the first embodiment, the coil 15a uses an enamel wire
and is secured to the frame body 20c by means of an
insulating adhesive agent applied to the wound part.
[0078] In assembly, the frame 20 is inserted into the
casing 18 as the coil 15a is wound therearound. Specif-
ically, the frame body 20c and the connector 21 are in-
serted into the casing 18 and the flange 20b is brought
into contact with the open end of the casing 18 to be
secured to the casing 18. The connector 21 is connected
to a connector (not shown) disposed inside the casing
18, thereby completing its assembly.

[0079] The assembled eraser 3, as shown in Fig. 5, is
formed of the receptacle 20a accommodated in the cas-
ing 18, the receptacle 20a being capable of accommo-
dating a laptop computer 22.

[0080] Now, operating procedures for erasing magnet-
ic data by the use of the magnetic data eraser 3 of the
first embodiment will be described below. Referring to
Fig. 5, the power switch 10 is turned on and the button
of the charging switch 12 is pushed in so as to close the
charging switch 12 for a predetermined period of time.
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At this time, in conjunction with the closing of the charging
switch 12, the degaussing switch 13a is opened. There-
by, as shown in Fig. 3, each of the capacitors 14 is
charged to increase its terminal voltage up to substan-
tially 400 V.

[0081] Then, as shown in Fig. 5, the laptop computer
22 incorporating a hard disk drive 22a is inserted into the
receptacle 20a, whereupon the button of the degaussing
switch 13a is pushed in to close the degaussing switch
13a. At this moment, in conjunction with the closing of
the degaussing switch 13a, the charging switch 12 is
opened. Thereby, as shown in Fig. 3, an electrical charge
charged in the capacitors 14 are discharged via the coil
15a, and the attenuating alternating current shown in Fig.
2 is applied to the coil 15a. Consequently, an attenuating
alternating magnetic field based on the applied current
is generated inside the receptacle 20a, so that the com-
puter 22 accommodated in the receptacle 20ais exposed
to the generated attenuating alternating magnetic field.

[0082] The attenuating alternating magnetic field ap-
plied to the computer 22 has extremely high magnetic
flux density at the start of discharging, but the density
reduces as time passes. Thus, the hard disk drive 22a
incorporated in the computer 22 also receives the mag-
netic field having high magnetic flux density and there-
after, the density reduces as time passes, with the con-
sequence that the magnetic disk incorporated in the hard
disk drive 22a is degaussed to erase recorded magnetic
data thereon.

[0083] Herein, the eraser 3 of the first embodiment, as
described above, employs such a structure that the mag-
netic shield 19 for reducing leaks of magnetic flux covers
inside the casing 18. Therefore, every time of erasing
operation; that is, every time the coil 15a is energized, a
mechanical force acts between the magnetic shield 19
and the coil 15a, resulting in possibility of relative dis-
placement of the coil 15a in one direction. However, al-
ternate switching connection of the polarity reversing
switch 16 disposed at the eraser 3 every time of erasing
operation reverses the polarity of the current applied to
the coil 15a. Consequently, the direction of the mechan-
ical force acted between the magnetic shield 19 and the
coil 15a is reversed every time of erasing operation, so
as to effectively prevent the displacement of the coil 15a
relative to the frame body 20c.

[0084] The inventor in this application experimentally
produced the magnetic data eraser 3 of the first embod-
iment having the above-mentioned structure with con-
stants of the circuit components and sizes of the struc-
tural members set as follows:

[0085] The power transformer 25 had a primary rated
voltage of AC 100 V and a secondary rated voltage of
AC 280 V. The circuit was constructed from four groups
of capacitors 14 connected in series, each group having
six capacitors connected in parallel, each capacitor hav-
ing a capacity of 6800 w.F (microfarad) and a withstand
voltage of at least 400 V. More specifically, each of the
groups of capacitors 14 had a capacity of 40800 wF (mi-
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crofarad) and a withstand voltage of at least 400 V and
the four groups of capacitors 14 are connected in series
in the circuit. The receptacle 20a had a width of 320 mm,
a height of 65 mm, and a depth of 400 mm.

[0086] By the eraser 3, closing of the charging switch
12 for about three minutes charged each of the capacitors
14 up to about 400 V, thereby obtaining about 1600 V
between the both ends of the four groups of capacitors
14 connected in series. After charging of the capacitors
14, the degaussing switch 13a was closed to apply the
voltage (electrical charge) charged in the capacitors 14
to the coil 15a, whereupon a magnetic field having a max-
imum field strength of 398000 A/m (5000 oersted) in the
receptacle 20a was observed. An attenuating alternating
magnetic field generated in the receptacle 20a had a cy-
cle of about 5 Hz.

[0087] By the use of the eraser 3, an erasing operation
of the hard disk drive 22a incorporated in the laptop com-
puter 22 was performed by the procedures described
above. Direct observation of the surface of a magnetic
diskincorporated in the hard disk drive 22a by an electron
microscope revealed that magnetic recording data were
erased and that the computer 22 in which the erasing
operation had been carried out was reusable.

[0088] In this way, the magnetic data eraser 3 of the
first embodiment erases magnetic data in the hard disk
drive 22a for a short period of time and efficiently by ac-
commodating the laptop computer 22 therein. That elim-
inates the need for taking out the hard disk drive 22a in
erasing magnetic data, thereby considerably improving
workability and securing a reliable security management
for disposal and reuse. Further, erasing is performed by
application of not a magnetic field having a high magnetic
flux density for a long period of time, but of an attenuating
alternating magnetic field, not destroying devices incor-
porated in a computer such as a memory, a CPU, or an
LCD, thereby gaining a reputation for very high reliability.
[0089] Herein, the eraser 3 of the first embodiment
erases data in the hard disk drive 22a incorporated in the
thin laptop computer 22, but the present invention can
take a construction accepting devices such as a desktop
computer or alarge magnetictape. A magnetic data eras-
erin the second embodiment capable of accommodating
devices such as a desktop computer will be described
below.

[SECOND EMBODIMENT]

[0090] Fig. 6 is an exploded perspective view showing
an internal structure of a magnetic data eraser 5 of the
second embodiment, and Fig. 7 is a perspective view
showing a state of erasing operation with the use of the
magnetic data eraser 5. The eraser 5 of the second em-
bodiment has basically the same equivalent circuit as
that of the first embodiment, and thus, duplicate descrip-
tions are omitted for simplicity, giving the same numeral
to the same component.

[0091] The first embodiment, as shown in Fig. 3, has
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only one coil 15a, whereas the second embodiment has
a structure having three electric coils 15a to 15¢c connect-
ed in parallel in response to enlargement of an object
whose data is to be erased (see Fig.3). Further, the coils
15a to 15c have degaussing switches 13a to 13c con-
nected respectively thereto in series.

[0092] The eraser 5 of the second embodiment, as
shown in Fig. 6, has a frame 28 for winding a coil there-
around and incorporated in a main body casing 26. The
casing 26 has a tubular shape with a rectangular cross
section with a width, a height, and a depth enlarged com-
pared to the casing 18 (see Fig.4) employed in the first
embodiment and is made of a synthetic resin material.
Further, the inner surface of the casing 26 is entirely cov-
ered with a lamellar magnetic shield 27.

[0093] The casing 26 accommodates each member of
the power supply circuit 4 in the innermost of the casing,
from which the AC plug C is pulled out backward. Further,
the casing 26 has the power switch 10 arranged at its
right side and buttons of the charging switch 12, the de-
gaussing switches 13 (13a to 13c), and the polarity re-
versing switch 16 at its top face.

[0094] Referring to Fig. 4, the charging switch 12 and
the degaussing switches 13a to 13c each are an alter-
nate-type push switch, both switches mechanically work-
ing in conjunction with each other. Specifically, pushing
in the button of one selected from the charging switch 12
and the degaussing switches 13a to 13c to close the cor-
responding switch is adapted to make the other switches
to be opened by its ganged operation. The polarity re-
versing switch 16 has the same structure as that of the
first embodiment.

[0095] The coil winding frame 28 has a frame body 28¢c
having a tubular shape with a substantially rectangular
cross section with a width, a height, and a depth enlarged
compared to the frame 20 (see Fig. 4) employed in the
first embodiment, provided with a flange 28b at its front
end. The frame 28 is made of a synthetic resin material.
The interior portion of the frame body 28c functions as a
receptacle 28a for accommodating a device such as a
desktop computer or a large magnetic tape therein de-
scribed below. The frame body 28c is of a size enough
to fit completely inside the casing 26.

[0096] The coils 15ato 15¢ are wound around discrete
parts of the outer periphery of the frame body 28cin order,
from the front part to the rear part thereof, the both ends
of each coils 15a to 15c being pulled out backward to
respectively have connectors 29 to 31 attached thereto.
As well as the first embodiment, the coils 15ato 15¢ each
use an enamel wire and are secured to the frame body
28c by means of an insulating adhesive agent applied to
the wound part.

[0097] In assembly, the frame 28 is inserted into the
casing 26 as the coils 15a to 15c are wound therearound.
Specifically, the frame body 28c and the connectors 29
to 31 are inserted into the casing 26 and the flange 28b
is brought into contact with the open end of the casing
26 to be secured to the casing 26. The connectors 29 to
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31 are connected to connectors (not shown) disposed
inside the casing 26 respectively, thereby completing its
assembly.

[0098] The assembled eraser 5, as shown in Fig. 7, is
formed of the receptacle 28a accommodated in the cas-
ing 26, the receptacle 28a being capable of accommo-
dating a device such as a desktop computer 32 or a large
magnetic tape 33.

[0099] Now, operating procedures for erasing magnet-
ic data by the use of the magnetic data eraser 5 of the
second embodiment will be described below. Referring
to Fig. 6, the power switch 10 is turned on and the button
of the charging switch 12 is pushed in so as to close the
charging switch 12 for a predetermined period of time.
At this time, in conjunction with the closing of the charging
switch 12, the degaussing switches 13 (13a to 13c) are
all opened. Thereby, as shown in Fig. 3, each of the ca-
pacitors 14 is charged to increase its terminal voltage up
to substantially 400 V.

[0100] Then, as shownin Fig. 7, the desktop computer
32incorporating a hard disk drive 32a is inserted into the
receptacle 28a, whereupon the button of the degaussing
switch 13a is pushed in to close the degaussing switch
13a. At this moment, in conjunction with the closing of
the degaussing switch 13a, the charging switch 12 is
opened. Thereby, as shown in Fig. 3, an electrical charge
charged in the capacitors 14 are discharged via the coil
1543, and the attenuating alternating current shown in Fig.
2 is applied to the coil 15a. Consequently, an attenuating
alternating magnetic field based on the applied current
is generated at the front part of the receptacle 28a, so
that the front part of the computer 32 accommodated in
the receptacle 28a is exposed to the generated attenu-
ating alternating magnetic field.

[0101] According to similar procedures, after closing
of the charging switch 12 for a predetermined period of
time, the degaussing switch 13b is closed to generate an
attenuating alternating magnetic field in the coil 15b,
whereupon the central part of the computer 32 accom-
modated in the receptacle 28a is exposed to the attenu-
ating alternating magnetic field. Further, according to
similar procedures, after closing of the charging switch
12 for a predetermined period of time, the degaussing
switch 13c is closed to generate an attenuating alternat-
ing magnetic field in the coil 15c, whereupon the rear part
of the computer 32 accommodated in the receptacle 28a
is exposed to the attenuating alternating magnetic field.
Specifically, the eraser 5 of the second embodiment ap-
plies an attenuating alternating magnetic field sequen-
tially to the discrete parts consisting of the front part, the
central part, and the rear part of the desktop computer
32 being large in size to erase magnetic data. Further,
in the case of a large magnetic tape inserted in the re-
ceptacle 28a, the similar procedures are required to
erase magnetic data.

[0102] Theinventorexperimentally produced the mag-
netic data eraser 5 of the second embodiment having the
above-mentioned structure with constants of the circuit
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components and sizes of the structural members set as
follows:

[0103] The powertransformer 25 was the same as that
of the first embodiment. The circuit was constructed from
four groups of capacitors 14 connected in series, each
group having eight capacitors connected in parallel, each
capacitor having a capacity of 6800 wF (microfarad) and
a withstand voltage of at least 400 V. More specifically,
each of the groups of capacitors 14 had a capacity of
54400 pF (microfarad) and the withstand voltage of at
least 400 V and the four groups of capacitors 14 are con-
nected in series in the circuit. The receptacle 28a had a
width of 460 mm, a height of 240 mm, and a depth of 440
mm.

[0104] Bytheeraser5, as well as the firstembodiment,
closing of the charging switch 12 for about three minutes
charged each of the capacitors 14 up to about 400 V,
thereby obtaining about 1600 V between the both ends
of the four groups of capacitors 14 connected in series.
After charging of the capacitors 14, any of the degaussing
switches 13ato 13cwas closed to apply the voltage (elec-
trical charge) charged in the capacitors 14 to the corre-
sponding coil 15a, 15b, or 15¢, whereupon a magnetic
field having a maximum field strength of 398000 A/m
(5000 oersted) in the receptacle 28a was observed. An
attenuating alternating magnetic field generated in the
receptacle 28a had a cycle of about 5 Hz.

[0105] In this way, the magnetic data eraser 5 of the
second embodiment erases magnetic data for a short
period of time and efficiently by accommodating the desk-
top computer 32 or the large magnetic tape 33 entirely
therein. That eliminates the need for taking out the hard
disk drive 32a in erasing magnetic data, thereby consid-
erably improving workability and securing a reliable se-
curity management for disposal and reuse. Further, as
well as the first embodiment, erasing is performed by
application of an attenuating alternating magnetic field,
not destroying devices incorporated in a computer such
as a memory, a CPU, or an LCD, thereby gaining a rep-
utation for high reliability.

[0106] In addition to the first and the second embodi-
ments, the inventor experimentally produced a magnetic
data eraser (the third embodiment) dedicated to a large
magnetic tape and a magnetic data eraser (the fourth
embodiment) for both a laptop computer and alarge mag-
netic tape. Structures of the third and fourth embodiments
will be described below.

[THIRD EMBODIMENT]

[0107] Fig. 8is an equivalent circuit diagram of a mag-
netic data eraser 7 of the third embodiment. The eraser
7 of the third embodiment is dedicated to a large magnetic
tape, and therefore employs such a structure as reducing
a maximum field strength of a generated magnetic field
compared to the first embodiment. Specifically, the eras-
er 7 of the third embodiment has a circuit structure having
two groups of charging circuits 4a and two groups of ca-
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pacitors 14 each group with a reduced capacity in the
equivalent circuitshownin Fig. 3 so astoreduce a voltage
applied to the coils 15a to 15c¢ (Fig. 8). Other structures
are the same as those of the data eraser 3 of the first
embodiment (see Figs 3 to 5).

[0108] As shown in Fig. 8, in the eraser 7 of the third
embodiment, the circuit was constructed from two groups
of capacitors 14 connected in series, each group having
four capacitors connected in parallel, each capacitor hav-
ing a capacity of 6800 wF (microfarad) and a withstand
voltage of at least 400 V. More specifically, each of the
groups of capacitors 14 had a capacity of 27200 wF (mi-
crofarad) and a withstand voltage of at least 400 V and
the two groups of capacitors 14 are connected in series
in the circuit. A receptacle (not shown) had a width of 320
mm, a height of 65 mm, and a depth of 400 mm, as well
as the first embodiment.

[0109] Bytheeraser 7 of the third embodiment, a mag-
netic field having a maximum field strength of 238800
A/m (3000 oersted) in the receptacle was observed. An
attenuating alternating magnetic field generated in the
receptacle had a cycle of about 5 Hz. Further, it was
confirmed that the eraser 7 was able to erase magnetic
data in a large magnetic tape with certainty.

[FOURTH EMBODIMENT]

[0110] Fig. 9is an equivalent circuit diagram of a mag-
netic data eraser 9 of the fourth embodiment. The eraser
9 of the fourth embodiment is dedicated to both a laptop
computer and a magnetic tape, and therefore employs
such a structure as increasing a capacity of the capacitor
14 compared to the first embodiment (Fig. 9). Specifical-
ly, the eraser 9 of the fourth embodiment has the same
structure as that of the eraser 3 of the first embodiment
(see Figs. 3to 5) except the group of capacitors 14 whose
capacity is increased as compared with the eraser 3 of
the first embodiment (see Fig. 3).

[0111] As shownin Fig. 9, in the eraser 9 of the fourth
embodiment, the circuit was constructed from four
groups of capacitors 14 connected in series, each group
having eight capacitors connected in parallel, each ca-
pacitor having a capacity of 6800 wF (microfarad) and a
withstand voltage of at least 400 V. More specifically,
each of the groups of capacitors 14 had a capacity of
54400 nF and a withstand voltage of at least 400 V and
the four groups of capacitors 14 are connected in series
in the circuit. A receptacle (not shown) had a width of 320
mm, a height of 65 mm, and a depth of 400 mm, as well
as the first embodiment.

[0112] By the eraser 9 of the fourth embodiment, a
magnetic field having a maximum field strength of
398000 A/m (5000 oersted) in the receptacle was ob-
served. An attenuating alternating magnetic field gener-
ated in the receptacle had a cycle of about 5 Hz. Further,
it was confirmed that the eraser 9 was able to erase mag-
netic data in alarge magnetic tape and a laptop computer
incorporating a hard disk drive with certainty.
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[0113] Hereinbefore, the magnetic data erasers of the
first to fourth embodiments relating to the present inven-
tion were described, but the present invention is not lim-
ited thereto and is able to employ various structures with
a maximum field strength of a generated magnetic field
or the number of the coil appropriately set according to
an object whose magnetic data is to be erased.

[0114] The preferred embodiments described above
are primarily intended to degauss a recording medium
incorporated in a computer with putting a computer body
entirely in the eraser, but the present invention is not
limited thereto and is also able to degauss only a hard
disk drive taken out from a computer body with being put
in the eraser of the invention.

[0115] Now, a preferred embodiment adapted to de-
gauss a hard disk drive taken out from a computer body
will be described.

[0116] In order to erase write data in a hard disk drive,
it is necessary to exert a stronger magnetic force than a
written magnetization. From this point of view, the strong-
er a magnetic field by an electric coil acting on a recep-
tacle, the better. However, in order to certify reuse of
devices such as a controlling circuit (not shown) incor-
porated in the hard disk drive without being destroyed, it
is preferable to set a strength of magnetic field having a
magnetic flux density within a range of 0.6 to 1.5 tesla
(6000 to 15000 gauss). Inthe case of the density of under
0.6 tesla (6000 gauss), data is not completely erased,
whereas in the case of the density of over 1.5 tesla (15000
gauss), the controlling circuit may be destroyed. Thus,
the most preferable density is within a range of 0.8 to0 1.3
tesla (8000 to 13000 gauss).

[0117] Now, embodiments, in which three parameters
in a magnetic data eraser; that is, an inductance of a cail,
an internal resistance of the coil, and a voltage applied
to a capacitor are appropriately modified to set a plurality
of conditions, a transient voltage during discharging on
each condition to identify a rebound phenomenon, and
an erasability of magnetic data on each condition is de-
termined, will be described below. Herein, as magnetic
data erasers used in the fifth to ninth embodiments below
have basically the same circuit structures as that of the
magnetic data eraser 1 shownin Fig. 1, the same numeral
is given to the same component.

[FIFTH EMBODIMENT]

[0118] An eraser of the fifth embodiment was set with
a diameter of the coil 15 of 1.2 mm or more, its internal
resistance of 2.5 Q, an inductance of the coil 15 of 100
H, a voltage applied to the capacitor 14 of 380 V, and a
capacity of the capacitor 14 of 4700 wF (microfarad).
[0119] In measuring the transient voltage and time
characteristic of the discharge under this condition, as
seen in Fig. 10, substantially four times of the rebound
phenomena were generated by one discharge. In this
case, recorded data on a solid magnetic disk in a hard
disk drive was completely erased.
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[SIXTH EMBODIMENT]

[0120] An eraser of the sixth embodiment was set with
a diameter of the coil 15 of 1.2 mm or more, its internal
resistance of 5 Q, an inductance of the coil 3 of 200 H,
a voltage applied to the capacitor 14 of 380V, and a ca-
pacity of the capacitor 14 of 4700 wF (microfarad).
[0121] In measuring the transient voltage and time
characteristic of the discharge under this condition, as
seen in Fig. 11, substantially three times of the rebound
phenomena were generated by one discharge. Also in
this case, recorded data on a solid magnetic disk in a
hard disk drive was completely erased.

[SEVENTH EMBODIMENT]

[0122] An eraser of the seventh embodiment was set
with a diameter of the coil 15 of 1.2 mm or more, its in-
ternal resistance of 5 Q, an inductance of the coil 15 of
100 H, a voltage applied to the capacitor 14 of 1000 V,
and a capacity of the capacitor 14 of 9400 wF (microfar-
ad).

[0123] In measuring the transient voltage and time
characteristic of the discharge under this condition, as
seen in Fig. 12, substantially less than twice of the re-
bound phenomena were generated by one discharge.
Also in this case, recorded data on a solid magnetic disk
in a hard disk drive was erased with high accuracy.

[EIGHTH EMBODIMENT]

[0124] An eraser of the eighth embodiment was set
with a diameter of the coil 15 of 1.2 mm or more, its in-
ternal resistance of 5 Q, an inductance of the coil 15 of
200 H, a voltage applied between the both sides of the
capacitor 14 of 800 V, and a capacity of the capacitor 14
of 9400 wF (microfarad).

[0125] In measuring the transient voltage and time
characteristic of the discharge under this condition, as
seen in Fig. 13, substantially twice of the rebound phe-
nomena were generated by one discharge. Also in this
case, recorded data on a solid magnetic disk in a hard
disk drive was erased with high accuracy.

[NINTH EMBODIMENT]

[0126] An eraser of the ninth embodiment was set with
a diameter of the coil 15 of 1.2 mm or more, its internal
resistance of 5 Q, an inductance of the coil 15 of 100 H,
a voltage applied between the both ends of the capacitor
14 of 380 V, and a capacity of the capacitor 14 of 4700
wF (microfarad).

[0127] In measuring the transient voltage and time
characteristic of the discharge under this condition, as
seen in Fig. 14, substantially twice of the rebound phe-
nomena were generated by one discharge. Also in this
case, recorded data on a solid magnetic disk in a hard
disk drive was erased with high accuracy. As evidenced
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by the above-mentioned fifth to ninth embodiments, re-
bound of the transient voltage during discharging erases
recorded data well. It was revealed that especially, as in
the fifth embodiment, several rebounds were extremely
effective in the above-mentioned erasability of data.
[0128] The above-mentioned embodiments each em-
ploy such a structure that an electrical charge charged
in the capacitor 14 is applied to the coil 15 to generate
an attenuating alternating magnetic field, but the present
invention is not limited thereto and is able to employ such
a structure as applying an attenuating alternating voltage
generated in the power supply circuit to the coil 15, for
example.

[0129] Further, the above-mentioned embodiments
each employ a structure having both the power switch
10 and the charging switch 12, but the present invention
is able to employ a structure dispensing with the charging
switch 12 and having the power switch 10 that is turned
on and off to charge and stop charging the capacitor 14.
[0130] Still further, the above-mentioned embodi-
ments each employ a structure having the charging
switch 12 and the degaussing switch 13, but the present
invention is not limited thereto and is able to automate
an erasing operation by a structure using a CPU, for ex-
ample. Yetfurther, instead of the polarity reversing switch
16, itis possible to employ a structure by which a polarity
applied to the coil 15 is automatically reversed by means
of an internal circuit every time of erasing operation.

Claims
1. A magnetic data eraser comprising:

a power supply circuit adapted to generate an
attenuating alternating voltage whose peak val-
ue reduces as time passes;

a receptacle adapted to accommodate a mag-
netic recording medium; and

an electric coil for degaussing the magnetic re-
cording medium,

being adapted to apply the attenuating alternat-
ing voltage generated in the power supply circuit
to the coil to generate within the receptacle an
attenuating alternating magnetic field whose
peak value of magnetic flux density reduces as
time passes.

2. The magnetic data eraser as defined in claim 1,
wherein the receptacle is adapted to accommodate
a computer body incorporating the magnetic record-
ing medium and to erase magnetic data on the mag-
netic recording medium incorporated in the compu-
ter body accommodated in the receptacle.

3. The magnetic data eraser as defined in claim 1,
wherein the coil is wound around the outer periphery
of the receptacle.
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The magnetic data eraser as defined in claim 1,
wherein the power supply circuit comprises a capac-
itor and a charging circuit for charging the capacitor
and is adapted to discharge an electrical charge
charged in the capacitor via the coil.

The magnetic data eraser as defined in claim 1,

wherein the power supply circuit comprises a plural-
ity of capacitors connected in series and a plurality
of charging circuits for charging the respective ca-
pacitors and is adapted to discharge an electrical
charge charged in each of the capacitors via the coil.

The magnetic data eraser as defined in claim 1,
having a plurality of coils wound around discrete
parts of the outer periphery of the receptacle,
being adapted to sequentially generate an attenuat-
ing alternating magnetic field within the receptacle
corresponding to the parts around which the coils
are wound by sequentially applying a voltage applied
from the power supply circuit to each of the coils.

The magnetic data eraser as defined in claim 1,
wherein the electric coil is a single coil wound around
the outer periphery of the receptacle and is adapted
to generate a magnetic field having a maximum field
strength within a range of 199000 A/m to 279000
A/m.

The magnetic data eraser as defined in claim 1,
wherein at least one coil is wound around the outer
periphery of the receptacle, and

wherein the receptacle is adapted to accommodate
a computer body or a magnetic recording medium
of large size,

one of the at least one coil is adapted to generate a
magnetic field having a maximum field strength with-
in a range of 358000 A/m to 438000 A/m.

The magnetic data eraser as defined in claim 1,
wherein the power supply circuit has a polarity re-
versing switch for reversal of voltage polarity applied
to the coil.

10. A magnetic data eraser comprising:

a capacitorto which a predetermined DC voltage
is applicable;

an electric coil for generating a magnetic field
and connected to the capacitor in parallel; and
a switching device interposed between the ca-
pacitor and the coil,

being adapted to erase magnetic data by means
of a magnetic field generated by the coil by con-
trolling the switching device to discharge an
electrical charge charged in the capacitor,
wherein the coil has an inductance and an inter-
nal resistance and the capacitor has an applied
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11.

12.

13.

14.

15.
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voltage, each being set ata predetermined value
so that the discharge of the capacitor into the
coil generates a rebound phenomenon at least
once, whereby a direction of the magnetic field
is reversed by a reversed electrical current flow-
ing in the coil with a change in polarity of tran-
sient voltage.

The magnetic data eraser as defined in claim 1,
wherein the coil has an inductance of 100 H or more
but not more than 200 Hand an internal resistance
of 2.5 Q or more but not more than 5 Q, and
wherein the capacitor has a capacity of 4700 wF or
more but not more than 9400 wF.

The magnetic data eraser as defined in claim 1 fur-
ther comprising:

a box-shaped casing made of a magnetic ma-
terial and adapted to accommodate the coil
therewithin.

The magnetic data eraser as defined in claim 1,
wherein the coil has a wire diameter of 1.2 mm or
more.

A method for erasing recorded magnetic data com-
prising step of applying an attenuating alternating
magnetic field to a computer body incorporating a
magnetic recording medium so that the magnetic
field surrounds the computer body, with the peak val-
ue of magnetic flux density of the magnetic field re-
ducing as time passes, so as to degauss the mag-
netic recording medium.

A method for erasing magnetic data comprising:

providing a capacitor to which a predetermined
DC voltage is applicable;

providing an electric coil for generating a mag-
netic field;

connecting the capacitor with the coil in parallel;
interposing a switching device between the ca-
pacitor and the coil; and

controlling the switching device so as to dis-
charge an electrical charge charged in the ca-
pacitor into the coil for generating a magnetic
field,

wherein the discharge of the capacitor into the
coil generates a rebound phenomenon at least
once, whereby a direction of the magnetic field
is reversed by a reversed electrical current flow-
ing in the coil with a change in polarity of tran-
sient voltage.
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The technical feature common to claims 1-9, 11-14 relates to amagnetic
data erase device or a magnetic data erase method for electrically
connecting the attenuationalternationvoltage generated inapower supply
circuit section to a.demagnetization coil so as to generate in a container
section an attenuation alternation magnetic field having a magnetic flux
density whose maximum value is lowered as the time elapses.

. However, the search Has revealed that this technical feature is not
novel since it is disclosed in US 5959824 A (Data Security Inc.) 28
September, 1999 (28.09.99). As a result, the aforementioned technical
feature makes no contribution over the prior art and cannot be a special
technical feature within the meaning PCT Rule 13.2, second sentence.

Moreover, Claims 10 and 15 relate to a magnetic data erase device
or a magnetic data erase method in which the inductance and the internal
resistance of the demagnetization coil and the voltage applied to the
capacitor are appropriately set so that a rebound phenomenon is generated
at least once when the capacitor charge is discharged to the
demagnetization coil. That is, the direction of magnetic field is
switched by reverse current flowing in the demagnetization coil because-
the polarity of transient voltage is changed.

Accordingly, thereexistsnotechnical feature commontoall theclaims.
Since there exists no other common feature which can be considered as
a special technical feature within the meaning of PCT Rule 13.2, second
sentence, no technical relationship within the meaning of PCT Rule 13
between the different inventions can be seen.

Consequently, it is obvious that claims 1-15 do not satisfy the
requirement of unity of invention.
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